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Tissue Reaction and Carcinogenecity of EDH-Adhesive 
and Other Plastics in Animals 
by 
Y OSHINARI KAMIJYO 
From the Department of Neurosurgery. Kyoto University Medical School 
(Director : Prof. Dr. HAJIME HANDA) 
Coating or reinforcement of the ruptured intracranial aneurysms with a certain material 
is sometimes chosen as an inevitable or even preferable method in the surgical proced眠．
Various kinds of materials, such as a piece of muscle, cotton or oxidized cellulose, were 
applied without producing gratifying results. In recent years many plastic materials, such 
as methyl methacrylate, polyvinyl vinyliden chloride and epoxy resin, silicon rubber, EDH・ 
Adhesive and methyl 2 cyanoacrylate, have been widely applied as suitable materials for 
the surgery of intracranial aneurysms. 
EDH-Adhesive which was invented in our department in 1960, has the following 
characteristics : these are good flexibility and elasticity, litle stimulation to the tisue, self・ 
sterilizing and伺 syto handle in the surgical procedure. Thus, there have been several 
publications so far with their satisfactory results. 
Recently histotoxicity of methyl 2 cyanoacrylate has been demonstrated in several 
institutions. Since our EDH-Adhesive contains methyl 2-cyanoacrylate as one of thre 
components, some doubt of the histotoxicity of EDH-Adhesive has arisen. 
The present investigation was undertaken in order to know the chronic tisue reac・ 
tion of various plastcs including EDH-Adhesive when applied to the brain surface, intra・ 
cerebral space, carotid arteries and intestinal arteries (0.5-1.5 mm in diameter) in dogs. 
Then, the carcinogenecity was examined in rats and mice for as long as 24 months. 
1) Tissue Reaction in the Central Nervous System 
¥Vhen the dura mater was kept open after application of EDH-Adhesive on the brain 
surface, th~ film was completely enveloped by a fibrous capsule which was derived from 
extracranial connective tissue and also surrounded by an infiltration of small round cels 
and histiocytes outside the fibrous capsule. However, when the dura mater was do副
after the procedure, there was almost no infiltration of rouud cels and histiocytes, or 
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fibrous en四 psulation. In any case reactive changes did not extend heyond the pia-arachnoid 
membrane. When £DH-Adhesive was injected into the brain substance, it was surrounded 
by a fibrous capsule, infiltration of round cels and histiocytes, and gliosis. On the other 
hand, when Eastman 910・Adhesiveor Aron Alpha were dropped on the cortical surface, 
there showed moderate inflammatory reaction and fibrosis, but without extending beyond 
the pia-arachnoid membrane. When several drops of them were applied, degeneration 
and necrosis of the brain substance were demonstrated. Tissue reaction of Eastman 910-
Adhesive was more severe than those of Aron Alpha. 
2) Tissue Reaction in Vessels of Different Sizes 
In the case of relatively large arteries, 3 4 mm in internal diameter, £DH-Adhesive 
and Aron Alpha did not produce any remarkable degeneration, but Eastman 910・
Adhesive produced a necrosis of al the layers except in the elastic fibers of the arteries. 
The periarterial fibrosis and round cel infiltrations have been found and their grades were 
les remarkable in EDH-Adhesive, Aron Alpha and Eastman 910・Adhesivein that order. 
¥Vhen small arteries, 0.5 1.5 mm in internal diameter, were coated with plastic films, only 
2 out of 26 cases showed a thinning of the vessel wall and in only one case a thrcmbus 
formation was seen in £DH-Adhesive, while in Eastman 910・Adhesiveand Aron Alpha 
groups degeneration and necrosis of the vessel wall were ncted in al cases and a thrcmbus 
formation was seen in 8 out of 13 cases in Eastman 910・Adhesiveand in 2 out of 9 in 
Aron Alpha 1 or 2 months after the procedure. 
3) Destiny of Different Plastics in the Living Tissue 
The film of EDH-Adhesive was well adhered to the vessel wall and no change was 
found in its physical properties within 3 months. Microsccpically calcificaticn was found 
on the film in 3 to 6 months, and then small cracks occurred en the film surface in 12 
months, and finally infiltration of the connective tissue into the small cracks of the film 
surface was noted in 18 months. Macroscopically the film surface was felt firmer, but 
had good flexibility and elasticity. In the case of Ea tman 910・AdhesivピandAron Alpha, 
they were surrounded by an amorphous mass in 1 or 2 weeks and the initial adhesiveness 
was almost completely lost. These changes were les in Aron Alpha than in Eastman 
910-Adhesive. An amorphous mass composed of fibrin, exudate and tissue debris disap-
peared in 1 or 2 months and was replaced by severe proliferation of fibrous tissue. 
The film of Eastman 910-Adhesive was broken down into granules and absorbed in 3 to 
4 months, while the film of Aron Alpha was segmented into small pieces in 6 months 
but finally disappeared completely 18 months. 
4) Carcinogenecity of Plastics 
When the film of £DH-Adhesive was implanted into the subcutaneous and intraperi-
toneal space in rats, mesodermal malignant tumors were produced in 5 of 30 cases. Mi・
nimum latent period was 13 months and 22 rats survived beyond this period, which 
means 22.7 per cent in incidence. As a control, a cellophane film was implanted in the 
same manner and the incidence was 50 per cent (12 out of 24 cases). No malignant 
tumor was induced when either EDH-Adhesive or cellophane was implanted into the skull. 
A carcinogenecity of the film seemed to be correlative to the growth of the fibrous capsule. 
5）仁linicalExperiences 
In 4 cases of intracranial aneurysms, whose death was brought about with other t川 l!"tS
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10, 10, 21 and 84 days postoperatively, histological examinations were made. The films 
were firmly adhered to the aneurysmal wall and microscopiにallyneither remarkable rεac-
tion nor encapsulation of fibrous tissue was found. 
6) Conclusion 
Our results confirm the superiority of EDH-Adhesive to other similar plastics for 
coating or reinforcing the ruptured intracranial aneurysms. Morever, as carcinog，田εcity
of EDH-Adhesive is related to the formation of a fibrous capsule, EDH-Adhぉivemay 
not produce any malignant tumors in the skulιOn the other hand, Eastman 910・Ad-
hesive and Aron Alpha cannot be used for reinforcement of the ruptured intraαanial 
aneurysms, for they have an angionecrotic reaction which destroy the aneurysmal wall and 
the parent Yessels. 
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頭蓋内動脈砲に直接侵裂を加える場合，動脈磁の







れるようになり， methylmethacrylate13J14J26>, polyvinyl 





ので， methyl2－りan‘ •acryl川te (Eastman 910 Adhesive) 














動脈） （内径3～ 1mml及び腸間膜動脈（内径0.5～I. 5 
皿田） 1ζEDH-Adhesiveを使用し， 急性反応のみなら
ず約18ヵ月l乙亘る慢性反応について検討した．同時IC
Eastman 910 Adhesive, Aron alpha及びADH-Adbe-
sive (EDH-AdhesiveのEastman910 Adhesiveの代
りに Aronalphaを混じたもの）を用いた場合につい









イ） EDH-Adhesive (Bi』obond,Y oshitomi pharma・ 
ceut Co.) 
組成は第 1表の如くで， Eastman910. Desmodur T, 
Hycar No. 1041の重量比は 7: 3 : 7となっており，
originalとやや異なっている（EDHと略す）．
Table 1 Components of EDI-I-Adhesive (Biobond) 
Eastman 910 Adbe日ve(methyl 2-cyanoacrylate) .・O. 07g 
Desmodur T (Toluene di町 yanate）………・・0.03g
Hycar No. 1041 (Nitrile rub快r）…………....Q.07g 
1・richlorethylene . ・ . －……・・ ・・0.!3ml 
N itromethane ・ ・ .... ・ ... ・ －－…・ 0. 70ml 
1. Oml 
ロ） Eastman 910 Adhesive 
Methyl 2-cyanoacrylate monomer lζ可塑剤（plastici・
zer) として山級多価アルコールエステルを，~~粘剤





















































i之さ 1-l. 5crnlζJ （って coatingした．
4） 染色方法
10°0ホル7 リン（1!1枢神経組織は10?0中性ホル7 リ
ン）で 2～3週間l司定し， パラフィ ン切片を作製し
た．染色は Hematoxylinト：山in染色，VanGieson染
色， El出 t1c;1-VanGi相 m 'A~ i!.\, Mallりがsl'TAH染色


























浸潤をl認めた （Fig.2l. 2 -.t週間では，穆j京線維が
増加すると共lζf1brc1h＼山tは漸次 fibrけ仁、telζ変って，
l －ユヵ J]でほぼ完成された線維組織となった 〔Fi日。
3). ld1l'＂の :f'.i!J長は film0）外側に著明で，脳炎11側
の方が少ないか＇jtij仔は連続的で fibrouscapsuleを形
Jυ出 日本外F｝’i<1勾第：i7巻 ;f,1け
Table 2 l、l、lit'も Re-Jctionsn! Plasticλ《l1tヘl、
Urg.111、： TheirObservation Periods andλ’umber,, 
4 6 
υb,L'f、.it1<>1 Period I :! 1 :! 3 r \\t•ek I j (month); 
一ー一一一一一一一一一一ー－
lntracerebral In 昨t10日
EDH (0. I～0. 21!) 
Brain Surface 




































Fig. 1 Ti,>iw reactl<川 ofEDI-I-Adhesive in " 
do日 Fりurmりnlhsafter it、intrncerebrali1，町li<>l
El >H-1r •h ll'r is envelopc.'C!川 ththi川 la)-er>of 
en Ila凶 1fibers, small round cdb and 川 ell、t
gb""" No neuronal death bey川1CIthe capsule. 
H. ,¥CE. ×l:! 
成していた rJ・、lピー I＼三ヵ月前後になると fibroblastは
殆んどなくなり，線維組織とJl悩表面の聞に大型の his-






Fig. 2 Ti町 1wre出tionof EDH-Adh白iveOne 
川町k‘1fterapplication on the brain surfaαof a 
＂＇収 withoutdos』ngthe dura. EDH-film sei:昨
日刊町lfrom cerebral cortex b、zone of回lular







Fig. 3 Tisue reaction of EDH-Adl町、1ve1n a 
dog. Eight weeks after application on the brain 
,urfoce ¥'tth口utclosing the dura. H.占。 E ×1:!
、、' ・.－＿‘，
<! 
Fig. 4 T1時 liereaction of EDH－主dhe，、1vem a 
dog. Three months after appli .cation on the 
brain surface without closing the dura.λ fibrous 
c：中、ulearound EDH-film ト not町i >J., I川手口f
cortical neuror下 H.& E. x 12 
Fig. 5 TNlle re≪ction of EDH Adi町、1vein a 
dog. Eighteen months after application on the 
brain surfo日 without closing the durn. ：－，；日，
change in the fibrouト山P刈ti>ト司・en.hut smal 
round cel 11f tit rat伯郡 arenoted outside the 


























b. E：‘＇＇tm.in 91υ－Adhesive J主：；..¥r円nAlpha 
乙の群は総て硬膜を開放したままである．
ダ砂
Fig. 6 Ti.,1e r町1ctionof EDH－主rllw－，，、f in a 
dog. Four month after .1pplication on the bra川
、1rf＂同 folowingcl1≫11re of the dura. Although 
hypertrophic change .,f the dura l父、ceen, an 
EDH-fi!m i、notencl• 時d hv a fibrollS cap-,1le 
λnd litle reaction l‘n《＞kdin the pin-arachnoid 
m引nhrnine.H. ,¥・ E. ×12 
コlり 白木外科室函第37巻第 1号














2週間で接着剤は amorph川1~ ma~~ にかこ まれ． その
周囲には多数の内形細胞及び少数の多的白血球の浸潤
と fibroblastの出現を認めた CFig.''.F. a, h) amor-
ノ
Fig. 7 "・ Ti、uereactionりfEastman 910 Adhe-
問、，ein a d口R・（lrw month after application on 
the brnin '"rface. Refractile glue >urr1111nded 
hy layer of fibrin, heav、inflammat川、 infiltr；山
and gr;1nulation ti"ue. No lo" uf cortical neu・
rons. H. 8.:E. ×己（）
















E-910及び 主.＇＼Sを脳表面lζl ～ 2 滴滴下した群でI~
p日－arachnoid barierを越えて， 脳実質u：直接作用Ii
及ばないが，九滴を滴下すると， E-910では60℃前後，





た． 形成された filmは EDHとは異なって波状線維
性の層状を呈していた （Fig.9). 
2) I血管lζ対する銭着剤の作用
i) 頚動脈 coatingf,. 
a. EDH-Adhesive 
1週間から］：！ヵ月まで13例行なった．外膜IC密着し
Fig. 7 h. Tr、ue reaction of .¥r川 iAlpha. 1 
month パfterapplication on the brain surfare. 
I<ea仁川川、 similar to those with Eastman 910 
:¥di昨日、r H. & E. ×12 
。
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Fig, 8 Tisue reaction, 3 nHH1th、afterapplication of 5 drops of glue (a. Ar<ll Alpha, b. Eastman 910 .',<I・
hesive) on the brain surface cf a dog・ "・ : It怯 notedthat the pia-arachnicid barrier has been (btrc川ぜl
and brain substance degenerated. Refractile glue surrounded by fibrous ti持 LIぞ and small roun celk b. : 
？弘、erdestruction of the pia-arachnoid and the degeneration口fthe brain substance. Refractile耳Iue repl2cing 
the lo目。fbrain substance 時間en.H. S:E. ×12. 
Fig. 10 The common carotid ;irter¥' of " dog coated with EDH Adhesive. Five weeks later EDH film 
almost completely adhered to the adventitia and no reaction i> noted in vい ぞIwal proper. Slight perivas-
cular foreign body reaction n世間 a. Van Gieson×12 b. H 氏 E ×50 
ノ ／＂
Fig. 9 'I‘issue r剖 ctionof ADH よ＼dhれ I、f 11 a 
dog. One week after application on the brain 
surface. ’r . sho、 thewaving course of lamellar 
structures of ADH-film. Compare with Fig. :! 
11：わH-Adhr・,i、引 H 氏 E. x:JO 
、
Fig. 11 The common carotid <1rterY of a do匹
coated with EDH-Adhesive. :-;, months later. 
Tendency of hyalin degenerntiιn with smal round 
cel infiltr <1 ti• 川件 noted. Van Gie同 n×12
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て全周！と亙って co~ting した場合iζは， 1 ～ 3 ヵ月の 可成り良＇＇J’ t~ij則正状態＇J:if； し，その周聞は amorphous
聞は血管ft&Iと殆んど変化を認めなかった iFig. 1111, mnss Iζよって取り巻かれていた． 血悦目的ζは殆んど
仏ヵ月になると，外膜はやや簿くなり一部 h、；dine変 変化を認めはいが， AAS-film外周には円形細胞の浸
性lζ陥っていると思われる部分が認められた（ド1g・ 潤は軽度であるが，著明な fibroblnst及び謬原線維の
1）.接着力は6週間～2ヵ月までの例ではEDH-film 出現を認めた． 」週間後には AAS外周lζ巨細胞が出
が薄い fibrinの層を介して，外膜とよく接着しており 現し， filmも処今が亀裂を生じて結合織によって仕切
剥がそうと思えばタ十膜の一部と共lζ剥がれるf1＇.であつ られていた （Fig.1:11. l～2ヵ月になるとAASの周
た．その後は fibrinの層は殆んど認められなかった． 囲の amorphou、maおは消失し， 3ヵ月後ではAASも
一方 EDH-f』ilm の外周lζ （~，研一々 の程度のfibroblast 小片lζ分節されて，漸次調密になって米た結合織によ
の出現，円形細胞浸潤が認められた． 1週間後［こは， って完全に取り巻かれ，恰かも AASが外膜内lζ取り
filr】！ζ接して 2～3層の fibrohJa,tが取り巻き，これ 込まれたかの観を呈した tFig. l• 1.円形細胞の浸潤，
lζ接して更に小円形細胞の浸潤が認められだ. 2週間 巨細胞の出現は 1～2n月の聞が最も著明で，初期及
乃至1ヵ月後：こは穆原線維が出現し， 2～1刀月後lζ び3ヵ月後では軽度であった.111,u史ヤし線維化は認
は薄い謬原線維層lζfibrncyte と少数の fibrnbla,tが めなかったが血栓形成を認めたものが2例あった．











胞の浸潤を認めた (Fig. 1~ 1 . しかし．血竹r:,r:にはい
ずれの場合も血伶形成は認めなかった．




Fig. 13 1‘l】ecommon car i【iar 
。
Fig. 12 Twelve month只aftercoating with EDH-
Adhesive of the common carotid川 tぞn of a dog. 
I 'tfl＼＇‘1"C 1lar foreign b吋Yr四ctionextends to the 
periaclventitial 'IJ:l('t' from " slit of EDH-film. 
Little reaction in 、刷、el wall is not肝I. Van 
Gie予約n × 12 














（第 3表）． 然し全周仁川1¥11日の場合でも， film内周
lζ小円形細胞の浸潤を認めるものが多かったが，これ
は coating のi之さが札•I. lので長軸の方向から film外周
の反応が侵入して米たものと！以われる．
Fig. 14 Three m，川th、after 仁川.itingwith . ¥run 
Alpha of the common carotid 川 ten・ of c1 dog. 
The cl~ft, which repre町ntthe side • ,f日Juede-
I旧sitionare 'tlrrounded by dense c> ・nn町 ti、c
t1山 ueand "'mt・ degree of small round cel infdt-
r.1¥1リn、I-I.ぷ E ×12
Fig. 15 ()1., month after coating with EastmnリIl:tdhト1veof the common c.in山刊lartery "i d 品、日ー The 
marked thinning "・1tl1 per,1'kn白川 theelastic t1,1e of the ve蹴 l、:ti!is not吋ー Refrctileglue surrounded・.: 
hy heavy polymorphonucl制 rexudate is lo be、trト同d EJa,tio ¥"an Gie剖 n ×1・：！ta).×切Cb).
Fig. 16 Branch oi the mesenteric .irttn・ ol .i dog 
coated with EDH－λtヲlie,ive. Four months later. 
no n:t lion i> noted in the Vl'＂ぞ｜、 al. :vl<>dιr:tte 
perivascular foreign hod、reactionl当官en. El出ー
tica Van Gie回n ×，IQ
Fig. 17 Branch of the mesenteric .irter、。fa do,. 
じ＂ated"ith E.i、lt同 n910 :.\di町、＂·Th悶 month~
l.iter, intimal proliferation and complete replace-
ment of the media by the I ibrou' ti川 1eat the 
>Jtぞ ofapplication. Refractile glue >til pre坦nt
.It this、t.ige.surrounded by small round山 I、and
granulation ti"1同. El悩ticaVan <;ie,on x 30 
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Table 3 Ti＂＂ヒ l\mcti•'" of Different Plastics in the Common Carotid and Me同 llL'fl仁 Arteriト
Comm. C;in it. ,¥rt. 


































Fig. 18 Branch of the mesenteric artery of a 
dog coated with . ¥nm Alpha. One month later. 
Marked thinning of the media with persistence 
of the el川 tictissue. Elastica Van Gie>11 ×30 


























































calcium it /1＇を必ず． これはif.ijf':）であってi置が閉す


















11a" (fibrin. ij友死物質＇~） ii~液）の1いに浮いているよ
































Dutton ~~＼ 15l）が認められてい乙 ．
血管墜に対しては． ι'110が比絞的大きい血管（内


























































pho山 ma＂は fibrin，浸出液或いは delm、から成り，
E-910の方が AA吋より著明である． Poly1m・rは漸次
degradate されて細分化し著明な fibrou~ ti時間 1Cよっ
て取り囲まれる. E－~10 は早期から表面及び派部から
分解されて籾粒状となり， 3～4ヵ月で消火する．






生後 6週間のれ＇ ist町、train 雄ラツテ JI ）.）~ ~，生後 8
週間のじ州 strain維マウスlKl!L及ひ dd strain 』~7
ウス17匹を用いた．ラツテは 3群lζ分け，第I群は両
側腹部皮下1C夫々 1片ずっと腹腔内lζ l片， 合計3
片の implant を掃入し， ~ll鮮は~＇ζ蝋益内 （硬膜下
或いは硬膜外） ＇ζ1片，合計 l片を，第班群は頭蓋内





lζ1 I者間つけ＇ v.!＇ζ生血食極水で洗仰する.celuplh1u・ 
lV出 kir潟 、：1)1H. S .）字さ115μのソーセージケースj
はど』時間80°0アルコールで表面添加物を抽出し，吏IC











































Table 4 Di~tribution of Deaths and Occurrence of Tumor, inλnimals 
Survival (months) o－：~ 4-6 円 ： 時 12I 1:iー］.） i 16-18 1りーとl とどーとli Total 
Male Rats ( WisterStrain) 
EDH Group I 
EDH Group I 
EDH Group II 
ADH Group Il 
Cell. Group I 
Cel. Group I 





己（］j 』I11 31 1）』Il) 151 l 1 
:) 1 ~ :)Ill 15rl) 
己三 1 2 15 
－， 
3
3 .j 3 ') 
－ 
15 
i 1 2 3 ~ 
:!<!): 5(3）， lーi:!J :!I I) L)r7J 
:! ' f(!J :!l:!J :!<21 15<:)) 
三 1 3 15 
Male Mice (C:lH and dd Strain) 
EDH 1UH1 
EDH rdd1 I 
I Group I 
Cell. ( C:lH) I 












Group I : Plastics were embedded in the abclりminalsubcutaneous ti出ueand in the abdominal 仁川vit）・
Group Ill : !'I川 1c'were placed in the epidural • ・ r subdural space. 
Group H : Combination of group I and II. 
EDH : EDH-Adh~ive, Cell. : Cellophane, . ¥l>H λDH-. ¥dliわ いC
Numbers in parenthesis are the frequency of店にurrl'1ceof tu11けr、
Table 5 c;n "' and Histologicalλpp<・.ir.inL' of’rumor当 Inducedin ¥V "tc1 Rats 
by Embedding EDH Adi町、l¥T Film and Cellophane Film 
Group , Rat No.I Site :0 n盟tTissue i :-i1e • ,f' Proliferation 孔•forta l ity I M辻、対／l'll （；円相、入pc・.ir.11n , Histolo2irnl : Appe&ance 
EDH- J E-1-1 Subcu刷 i13 months I killed- i 6.元×7.5×Y ' medu 
'. j I lSmontl】s: ＇ 叩 nt印ln庇r•＂＇ト’ ulcer｜ 
Adhesive i 1 ! I ! formation. I 
Group I : i ！一一一一一一；
: E-1-2 I subcutan Iー Ifound dead• 1. I×1. 5 x 1.6 elastic firm，、m川 th fibrosacoma 
1 ' 1 ~ 16 months '"rf川， p川 ｜、 hemeト
・ rhagic. thin capsule. 
' E-1-3 subcutan found deadi IーX：！×3'
:!l months' 















































3. 5 x』.7 xヨ ぞl出 ticfirm， ドIll＜川th I fibro副 rcoma
surface, thin capsule I 
ぞl:i,tiL・ firm, sm<xJth 
川trfaにt encapsulated, 、hiterubbery in cut 
surface. 
fibrosarcoma C-1-1 ! SU~吃utanCelloohane i " 
Group I I 
13 months killed- l x Ii×7.5 
' 15 Illりnth、
1 C-1-2 、ubcut.山 I ru':'nd加，11. 3×O :-x 2. 2 elastic firm smooth I伽岨rcoma
' 16 ll<>ltlト1 ,urlaL'l, thin capsule. 
二lt' 日本外科宝函川：J7巻；＇，（｝ 1号
elastic firm，叩10oth, l ｛伽sarcom
whifo,hじutsurface. ', 
thin capsule. 
found d吋 P 己×2.8 x 2 i gro&-ily n仙 Jaref砕
it' month : tic firm, partly 《＇＂←
おl i ously hard, yellow凶
plaque in cut surface, 
disseminated small 
nodules in abdominal 
cav1t、 l
elastic firm, smooth fibrosarcoma 
surface, partly necro-
tic 
elastic firm, partly 
caltilageously hard malign?nt 
and r叫ミywh恥 tra- ~eア：ニ~~r
nsparent gelatinnus ’s : r伊
ma日 cl日間 tnfilm. fibroar℃oma) 
I killed- I 3.i×2×1. 8 日町田lynodular., ela山 malign~~t 
termin しnd'film’出mcapsule. ! (cho叫べib昨
sarcoma I 
killed- ' Ix 4×i. K I gr出 lylobular, elastic fibro坦reom a 
19 months: ! firm, dark brown 
Im民泊ter.
: nodular. o問。ushard. , 
en bl叩’f叩 nati口nof’I ost四百四平
mesぞnt町iumand日nailI泊代om叫 mva・
I ded intestines, small n口du-I I into the int出・les di盟 minatedin I 
, abdominal cavity. I tine 
If口unddeadl 3. 5×6・ 2 I z~~~~Ird~，~~11~；三官；－ I出回genie
｜却 Ill
I and small 附 stin臥 t恥 liv町，
I continuous infiltration ｜川市川iaoh 山内 and
ド - small ir比四tine
n1gm, blood> 江トcite：、
'found《leadと：ix2. 5×己 Ielast詑 firm,smooth ' fibro田rcoma
己1months 2×1. 8 x 1.5 I surf悶， whitishgray, fibn 
j thin capsule. 




C-1-:J subcutan found dead :!. 6 x ：）×Ii 
i 20 months 
C 1 6 subcutan ; 21 months killed- 3×3. l×i 




仁;t¥'ll、 found dead 3×3×1 Elm•川th、
仁三 i ‘＂lxlominal 1 
じdvi t、



























Table 6 Percentage of Occurrence りiTumors 
in Animals Survived beyond 13 Months 
？く：o.of No. of 
.,¥111d!s l'u11t】rs
、も戸 l.C.C ;J I 
コ1 u I 50. o 
EDH Group I+ I 




Fig. 19 EDH induced sarcoma, 15 month' after 
imheddingけrthe film in the ahdominal suhcu-
tineous t''"w of rat. E-1-1 H. 8-E. ×JOO 
Fig. 20 EDH induced川 m》llld、，vith''te《》idme・
t:ipl:i'y in the '"I" 11<川引川、 t1"uem rat Twent、鳴
one m今nth、lit-1. E l-3 H.ぷ E. x ]IHI 
Fig. 21 ぐellophaninduced malignant mesenchy-
moma ''"t刊一じhondro-fihro同町川＂＇ • T＼＼~ntv 
months after imhedding of the film in ti官、1h-
cutaneow; ti州 1eof rat. C 1 1;H. & E. x Jil) 
celllophane 群で 2ケあった． その原因は不明である
が，恐らく機械的にり｜除されたものと思われλ．全て
の pLt'ticfilmは film＂ト cap>ulcで包まれていて．乙
の事＇；合織のポケット（土鯵原線維と f1Jml"¥IPから成り











昨の万がl'i¥く， dcen司て＇＂＇ c1I礼r皮び :icellnbrであっ
た IFi宮.:!:l. a. I，これに対して EDHf¥に於ては判lて
少数の円形細胞及びへモジテリン沈行を認めた (F，日




、 ． ム ー．~~－~~ ~円げ「 ぃ一対等~
a 
Fig. 22 Fibroblastic proliferation induced by a cellophane I江1and EDH ibl臼Im Fourteen I a)and twenty 





Fig. 23. In （臼） i-. shown " dense, ；山礼子味、ul日rand acellular fibrous capsule enveloping .i cellophan film 1m・
planted 川 lx:1t；ぜ川相usly1 I~ mりnth、） In 1 hi三lmonths after the札1bcutaneousimplantation of EDH-film, 
the f1h1川ト capsulei-. l《川rand the celluarity is mrderatly high when compared to a. Calcification is noted 
over the film山 rface. Either 19 1no1tlト after intraabdomimil implantation Iι）りr20 months after the 
叩 bcluralimplantation I cl I of EDH-film, the fihr川、 capsuleト quitethin, but more cellular in Id) than in 



















































沼めて以九 Oppenheimeret al., '¥ot hdurft等によっ
て何々の p[a,tIC>について広汎な発減実験か行なわれF
現在，次の燥な plasticsが発1自性を認められてい〆，
Bakelite, cellophane, polyethylene，戸》lyvinylechrolide, 
pr》kmethy1 methacrylate, p<>l1 't、lene,p<>lyetlwl alcohol 
(I valon J, p<》lyglycolterephthalate (Dacron I.poktetra-



























cm2の filmでは，平均i降伏期が71'週間で発癒率は ］（） I







ζとは，周知の事実である.194Hf Turnerがラツテ 硬度， I•＼（いは flexibil1t、などの機械的因了.；使ひ伊l、 mer











































りに くい形の p(a>tK＇て け， :ro糾：ヰ｛が低いことはi；自
に制する事実である．














三） Fibroblastic prolifertionを示したものは， EDH
群では3fiケの内 3例， cellophane群では37ケの内8例
であった．





















た. I i脳血管勺で A1M1の著明な“va回S伊sm”を認
め，動脈樹造影は得られなかったが，左脳血管写で前
交通勤l派lζfundusを右下ゐ1ζ向けた大豆大の同cular
aneurysm を.~（：！めだ． 1月10日手術を行なうと， neck
が広く clipping不能のため一部前大脳動脈lζ及ぶEDH
による ιoatingを行なった.Temporary clipを除去す
EDH-.¥dhc・-1ve及びその他の生休接着剤の組織反応， l'ilζ発癌性についての突験的研究 223 
Fig. 24 Aneury討rnof the anterior communicat・






































Fig. 25 Ten days after carting with EDH-Ad-
hesive of the anterior communicating 川ter、
aneun、1.Van c；，門川 x11{) 




の発作を米し，尿失~；＇？ と精神症状を作なつだ . spinal 




角形の動脈溜の造影とλ1の 、pa-m .¥ .七の unrolト
ing及びi降山：ζ左側への 、hiftを認めた．
2月三1日，両側前頭閉山［，動脈溜は小指頭大二房性




Fig. 26 In a, whole aneun・、m:d≪1c. inculuding a few mm segments口ffeeedin宮arteries""' completely ccated 
with layer只 ofEDH-.¥dht・'"'"・ In b，山、1tingof the f undus of theメ1conly was possible at surgery. Neck 
of the aneurysm and the p~rrent v軒町l宗 C川ddnot he freed of adhesions. 
しだ．術後丹眠状態及び瞳孔不同（右〉左）のため再
開頭を行ない右前頭葉切除による減圧術を行ない意識










院へ入1；よ， l’l他党的所見を認めなかった． Spinal tip 
リOmm1Jdl. ノドf.)j,';lJ J. 血圧］／（） I出。 心・;:i;:r~Iで、inus 
brndycarcli日， It.ventricul町、trainpcittern左脳血管’＇）.で
前交通勤脈lζ示指頭大の＇ 1c1lara net町 m を，J！む．




発し， 1月＇.！＇.！ 日死亡しだ. ,';1検で＇＇ i再w血なく p EDH-
filmは fund山によくf¥1行していて同開組織とω吃n
は忍めなかっだ ffig.'.'Ii. b.). fl!織乍［「・JIζも異物反応




































の左中大脳動脈の trifurcationlζ出来た 5x 2.5cmの大
きな紡錘形動脈癌lζE-910による筋膜の wrappin宮を
行ない， 5週間後に M1の完全閉塞を来した例を報じ
ている. Sachs et aJ.50）は64才女の中大動脈 trifurca司
ti onの動脈痛の domeを2滴のE-910で coatingを行
なって， 3日後IC.再出血により死亡，組織学的には動
脈癌堅の慶死及ひ、著明な炎症反応を認め， Hopp<>n,te1n

































































して色々のものか：Iiている． E－~110 .~di町、l、e と呼ば
れるものは， methyl＇.！－山川リacn・latelζSelxh1teをpla-
sticizer （可塑剤）として， methhyl methacryL1te を
thickning agent （憎粘剤）として文 surfurdioxideを
inhibitor （安定剤）として10%の割lζ添加したもので
ある.E 910 Monomerは純粋な methyll-cy；ι川けはen・-
lateだけであり，重合時闘が5秒前後で実用的ではな
:.'2ι 日本外科宝商第:l7{0 第 1号











ある.Cameron ＂与によって，組織内の methyl '.2ー仁川－













( Woodward59l 1. V、（；）実験でもethylJどをもっAAメ（士，
methyl基IC較べて分解速度はかなり徐々でb必死作用
も軒l支である．
E-910が人体IJ通勤脈樹！の納強の同的lζ， 単jリ！ ~·Q!. ＇は
patching と共に用いられて成功している例もあるが
1M《.，，er山 1 出hon加）勺｝，動脈紺~tの壊死による 111血
死品川Ji,51）。 H叩pen>tein28l等 J，主幹動脈と布Ii強され




























であり， f伽 ouspocketの内腔が広く capsuleが厚い程
だ生本が，：＇：j まるとえう •j]i:突が報告されている．私の実
験でも乙れを主：持する結果を得た．そのメカニズムは


























る人もいみ．ラツ子.？ウスの平均J.［＇命は，凡そ＇.＼（）ヵ 日町臨床例：他の原因で死亡した 4例の EDHlζよ
月～1ヵ年切とされているので，人間の、l'-tJJ.i命かil り coating された目前動脈jfij(ζついて組織午的検；~・を行
才とすれ（t，ネス.~の l 年は人間lζ換算するとほほお った．術後大身10日， LilI, 218, 12週間後！と死亡し
年となる. ！~H'I：化の最低桝伏期か 1 'if前後であるから たもので， filmの接着ド，，は良好で再出血を必めす，
人間では，お～：＞01＇ドとι；う計算が成りJ［.ア.J. ](eit・r・'" f1hro＇＂・納胞 浸潤の如き異物反応、を全く認め なかっ
は』りトlζ満fこない患者ーには用いるべきでないと述べて た．










れば fibrosis細胞浸潤及び巨liosisを認める.E 910及 組織所見については京大病理学教室の翠川修教綬及
び A. ¥Sを脳表而iζ滴下した場合，著明な細胞浸潤と び挟間意思講仰の御助言を得た．資料は吉宮製薬KK 
fihrosisを米す． l～2滴ならば乙れらの変化は pia- の御厚意により，病周組織標本作製にあたっては京大
arachnoid barr町を越えないが Sft荷を用いればI尚＇kf'.1 病理学教室の多国良之助氏の御協力を得た．諸氏に対
の変性壊死を~（す． しここに深く感謝の！3を表す．
2 血管外膜lζcoatingを行なった場合， a）総頚 稿を終るにあたり，ご校関を給った恩師半岡管教
動脈（内径3～.Jmmlでは血管堅の変性駿死を来した 疫にi"'f甚なる謝意を表します．




E-910では13例付！日例lζn，~の江主死或いは）p. ; : IJil'. , ~ {§lj 
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